RESULTS
understand both the forces that shape viral biodiversity and the evolutionary transition from 66 simplicity to complexity. 
MATERIALS AND METHODS

113
Virus data. (Table S1) 118 or from relevant publications. All viruses were grouped into six categories based on their 119 genome structure: dsDNA (n = 33), ssDNA (n = 6), dsDNA-RT and ssRNA-RT (n = 3), 120 dsRNA (n = 8), -ssRNA (n = 4), and +ssRNA (n = 34). To understand the relationship 121 between genome and virion sizes, we subdivided these viruses into the following categories: 122 (i) spherical (most of which possess icosahedral virions; n = 65) and non-spherical (brick, 123 filamentous, ovoid and rod; n = 23); (ii) enveloped (n = 28) and non-enveloped (n = 60); (iii) 124 those with linear (n = 77) and circular (n = 11) genomes; and (iii) dsDNA viruses (n = 33) and 125 +ssRNA viruses (n = 34). For 13 additional viruses only a range of virion volumes were 126 available. These viruses were excluded from the main analysis but used as a secondary, 127 independent test of the allometric relationship observed (see Results). to calculate virion volumes was also available (1). These viruses were: dsDNA (n = 33 viruses), ssDNA (n = 6), reverse transcribing (RT) (n = 3), dsRNA (n = 8), negative sense (-) 163 ssRNA (n = 4), and positive (+) ssRNA viruses (n = 34). These data are summarized in 164 Table 1 , and presented fully in Table S1 . We calculated virion volumes using a number of 165 common structural parameters, namely: virion diameter, distance from centre to pole, length, 166 height and depth (1, 16), or used the volume reported in the original publication.
167
The virion volume of the viruses studied varied by four orders of magnitude (Table 1) Table 2) .
187
To determine whether the association between volume and genome length holds 188 among viruses of profoundly different types and whether this association is also described 189 by an allometric relationship, we subdivided our data into viruses with spherical (i.e. Table 2) . with longer genomes produce more proteins which in turn must be housed in larger virions.
225
We therefore sought to determine if the numbers of distinct proteins encoded by each virus 226 (Table S1) demonstrate that the expansion of virion sizes during evolution is not due to the elongation 246 of these genes, but rather is directly linked to the expansion of total genome length.
248
Testing the allometric relationship between virion volume and genome length.
249
Although our main analysis considered 88 viruses, an additional 13 viruses were excluded 250 as only a range of virion volumes were reported, rather than a specific value ( original analysis because only a range of virion volumes were available (see Table 3 ). RNA 
